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1. INTRODUCTION 
Sewage sludge is one of the major sources of organic waste and it is designated as 
industrial waste, not municipal waste, in Japan.  Conventionally, de-watered sewerage 
sludge is landfilled or incinerated according to the Waste Management and Public 
Cleansing Law (the Waste Disposal Law).  However, Japan established Fundamental 
Law for Establishing a Sound Material-Cycle Society (the 3R law) in 2000, and 
recycling started to be given priority to simple disposal like landfill as waste treatment 
method.  So, sewage sludge is not exempt from the recent emphasis on recycling in 
Japan.  The practice of recycling sewage sludge into fertilizer is increasing.  Sewage 
sludge is often composted together with organic residues from food industries. 
In 2012, an amount of 12,000 tons of sewage sludge from Aichi and other 
prefectures, along with organic residues from a number of food industries, were 
composted by an industrial waste treatment company called T.  The resulting product, 
which was 6,500 tons of fertilizer that was derived from sludge, was then brought to 
agricultural areas in the city of Tahara.  Neighboring farmers began to raise complaints 
to the local authority of the city of Tahara due to the bad odors. 
This paper describes the case of recycling sewage sludge in Aichi prefecture in 
Japan and investigates this case from the aspect of regulatory compliance.  Although 
there were no violations found with regard to the treatment of industrial wastes like 
sewage sludge, there does remain a doubt as to whether this recycling of sewage sludge 
can be acknowledged as a genuine cyclical use of resources.  This paper reports the 
factual details of this case, and discusses further possibilities for appropriate treatment 
of organic waste in general. 
2. CASE OVERVIEW 
2.1 Municipal and prefectural policies regarding the cyclical use of organic waste 
in the Higashi-Mikawa region 
  The Higashi-Mikawa region consists of the five eastern Aichi Prefecture cities of 
Toyohashi, Toyokawa, Tahara, Gamagori, and Shinshiro (Figure 1&2). The largest city 
is Toyohashi, with a population of approximately 380,000, and is the region's only 
"Core City" (major urban area) with the authority to grant permits related to industrial 
wastes under the Waste Disposal Law. Aichi is an agricultural prefecture, ranking sixth 
in agricultural production in Japan in 2012. Aichi’s Higashi-Mikawa region is, in 
particular, a prosperous agricultural area, with the farmlands of the Atsumi Peninsula 
making up one-third of the municipal area of Tahara (as of 2011).  
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         Figure 1. The location of Aichi  
Prefecture in Japan 
 
Aichi is also a prefecture where industry is prosperous, because the city of Toyota is 
in Aichi Prefecture. In 2013, the amount of manufacture shipment of Aichi Prefecture 
was the highest among the metropolis and prefectures in Japan. 
The sewer system in the Higashi-Mikawa region is made up of: the Gamagori 
Sewage Treatment Center (Figure 2-①), the Toyokawa Sewage Treatment Center 
(Figure 2-②), which manages the sewers of a broad area of Aichi Prefecture; the 
Nakajima Sewage Treatment Plant in Toyohashi (Figure 2-③), the Tahara Sewage 
Treatment Center in Tahara (Figure 2-④ ), and 25 rural community wastewater 
treatment centers that process the sewage sludge from rural community wastewater 
processing facilities. Almost all municipal areas of the five Higashi-Mikawa cities are 
connected to one of these sewer systems.  
In March 2014, Aichi Prefecture established a “Vision to Promote the Development 
of Aichi Prefecture,” which encouraged the use of biomass waste from the Higashi-
Mikawa region and sewage sludge from the treatment facilities of Gamagori, Nakajima, 
and of Toyokawa (Council on the Vision to Promote the Development of Higashi-
Mikawa, 2014).  Currently, methane fermentation is used to treat the sewage sludge at 
the Gamagori plant, while the sewage sludge from the Toyokawa plant is incinerated 
and recycled as raw material for cement. Beginning in 2018, however, a private finance 
initiative (PFI) plans to use methane fermentation at the Toyokawa plant. In addition, 
the city of Toyohashi, ahead of the Aichi vision initiative, announced that the sewage 
sludge and food waste (municipal solid waste) would be treated with methane 
fermentation at the Nakajima Treatment Plant starting in 2017 (Toyohashi City, 
Department of water supply and sewage, 2013).  The sewage sludge from the Nakajima 
plant was treated through dry composting and the compost would be used by farms in  
Toyohashi area until starting operation of methane fermentation. 
Figure 2. Sewage treatment plants 
locations in the Higashi-Mikawa region 
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2.2 Discovery of the problem and its overview 
In the spring of 2014, the local authority of Tahara received complaints from 
neighboring farmers regarding “a stench rising from fertilizer or garbage or something 
being piled up on the neighboring fields.” The representative of an NGO, the Dioxin 
and Landfill Problems Network in Aichi Prefecture, sent an open letter of inquiry about 
these incidents dated May 19, 2014, to the prefectural governor and the mayor of 
Toyohashi, questioning the spreading of large amounts of compost across fields in the 
Atsumi Peninsula and the mounds of incompletely processed compost fertilizer left out 
in the open. This letter alerted officials of Aichi Prefecture as well as those from the 
cities of Higashi-Mikawa, along with their local newspapers. Both the prefecture and 
Toyohashi City published responses to the representative’s questions on June 10, 2014. 
The responses are summarized in Table 1. 
 
Table 1. Synopsis of the open letter questions and responses regarding the problem in 
Tahara 
Questions in the open 
letter 
Responses from the Aichi 
Prefecture Department of 
the Environment, 
Resource Recycling 
Promotion Division 
Responses from the 
Toyohashi City 
Department of the 
Environment, Waste 
Management Division 
I. Regarding the spreading 
of large amounts of 
compost: 
1) How is the safety of the 
compost verified? 
2) How would you deal 
with the possibility of 
faked recycling and the 
related environmental 
contamination? 
* The responsibility for the 
guidance and supervision 
of producers of fertilizer 
derived from sludge 
belongs to the Ministry of 
Agriculture, Forestry and 
Fisheries (MAFF), at the 
Tokai Agriculture 
Administrative Office.  
* In suspected cases of 
improper treatment of 
industrial wastes, guidance 
regarding proper disposal 
is given based on the 
Waste Disposal Law. 
* For issues such as the use 
of fertilizers derived from 
sludge, guidance regarding 
proper use is given to 
relevant authorities, 
producers, and users.  
* The safety of compost is 
verified from the reports of 
analyses based on the 
Fertilizer Control Law that 
is kept by producers of 
fertilizer (industrial waste 
treatment company).  
* Guidance and 
supervision related to 
fertilizer derived from 
sludge is performed by 
MAFF. 
* In cases where industrial 
waste may have been 
treated improperly, the 
licensed dealer is given 
guidance based on the 
Waste Disposal Law. 
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II. Regarding the dumping 
of incompletely processed 
compost into piles in the 
open: 
1) Wouldn’t incomplete 
compost be regarded as 
waste that is still under 
treatment?  
2) Who in the local 
government under the 
jurisdiction of the 
prefecture is to resolve the 
problem caused by a 
producer of fertilizer 
licensed by the city of 
Toyohashi dumping these 
piles in open fields? 
* As required, the relevant 
authorities cooperate to 
provide appropriate 
guidance so there is no 
effect on the surrounding 
environment. 
* Regarding the storage of 
partially processed 
industrial waste, the 
prefecture and the city of 
Toyohashi will cooperate 
in providing guidance.  
* Measures will follow the 
guideline “On Determining 
What Qualifies as Waste” 
in the March 29, 2013, 
notice “Guidelines for 
Administrative Sanctions” 
from the Secretariat of the 
Ministry of the 
Environment, manager on 
waste and recycling policy. 
* Measures will be taken in 
cooperation with the 
prefecture. 
 
 
Newspaper investigations of the incident found that, as shown in Figure 2, sewage 
sludge and row garbage (organic waste) from Aichi Prefecture and five cities in the 
neighboring Shizuoka Prefecture, as well as waste from food manufacturers, was 
transported to the industrial waste processing company, T, located in Toyohashi, and 
recycled into fertilizer (via composting). Finally, T’s product, “fertilizer,” was 
transported to fields in Tahara (Figure 3).  
2.3 Discovery of the problem and its overview 
The author submitted a public information disclosure request to the city of Toyohashi 
on August 26, 2014, and checked T’s most recent (2012) “Annual Report on the 
 
Figure 3. Sludge and waste flow from various actors 
 
35 
 
Disposal of Industrial Waste and Specified Industrial Waste” (Form 39). In 2012, T 
took in approximately 12,000 tons of sewage sludge and organic residues for 
“composting” and produced 6,500 tons of fertilizer (however, this was included in the 
annual report under “Amount of disposal residual”). For the three Tahara farmers 
included in the report (whose names were blacked out), their role was listed as 
“recycled use.” “Others” was also included in the destination, making it likely that T 
had contracted with other farmers as well. 
On September 12, 2014, the author inquired about these details from the annual 
report at the Toyohashi Municipal Waste Management Division and was told that all 
6,500 tons was fertilizer product and there had been no disposal residual. Therefore, 
“zero” should have been written in the space for disposal residue, rather than the 
quantity of fertilizer that the company produced. The basis for Toyohashi making that 
determination of its own accord was that, when the Municipal Waste Management 
Division inspected the company’s factory, they could confirm that the company was 
actually engaged in composting. In addition, the fertilizer they were producing from the 
sludge was registered as “ordinary fertilizer” based on the Fertilizer Control Law with 
the Ministry of Agriculture, Forestry and Fisheries’ (MAFF) Safety Management 
Division, part of the Food Safety and Consumer Affairs Bureau at the Tokai 
Agriculture Administrative Office. Apparently, T first registered the product when the 
Fertilizer Control Law was revised in 2000, and has renewed it every three years since.  
Toyohashi became the issuing authority for industrial waste permits when it was 
designated as a “Core City” (middle scale city, it's population is over 200 thousand) in 
1999. If T’s application met the permit standards, there was no reason to withhold 
authorization. The examination gives more weight to management capability than to the 
structure of facilities and techniques.  
It is possible that the organic residue T acquired in 2012 contained plastic waste 
from food packaging; however, if there was a residual in the form of plastic after the 
composting ("disposal") of the sludge and organic residues, T should have reported the 
amount. However, the annual report provides no information about the occurrence of 
composting residuals or about the actual conditions of the disposal. In the open letter of 
inquiry mentioned, the representative of NGO mentioned that when she went to 
examine the fields, she confirmed that pieces of broken glass and plastic were mixed in 
with the fertilizer. From 2013, even if the city of Toyohashi instructed T to write “zero” 
in the space for disposal residual, the processes T was using are unclear. It is also 
unclear whether plastic residues were remaining in the produced fertilizer or if they had 
a separate destination for the plastic residues.  
2.4 Correspondence of Aichi Prefecture as generator of industrial waste 
Aichi Prefecture is T’s largest customer. In 2012, around 4,300 tons of treatment sludge 
from sewers in Aichi Prefecture alone was transported to T, compared to a total of 
about 2,400 tons of sewage sludge from five of Shizuoka Prefecture’s cities. The total 
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amount of sludge transported from all of the sewers of Aichi Prefecture in 2012 was 
25,616 tons, and the prefecture currently contracts with nine companies, including T, to 
deal with the dewatered sludge.  
Japan has a "manifest system" for tracking the treatment and disposal of industrial 
waste (Hamada et al, 2011).  In order to prevent inappropriate processing of industrial 
waste, the sources of this waste must issue a manifest (a document describing the 
characteristics and amount of industrial waste), which is used to manage and monitor 
the contracted processing through to the final disposal. Along with this manifest, the 
generators of waste are required to do a field validation of the final disposal. In addition, 
to prevent inappropriate processing, the regulations governing appropriate industrial 
waste disposal in both Aichi and Shizuoka prefectures, specifically, mandate a field 
validation of final disposal. To meet this requirement for its contract with T for sludge 
processing, Aichi Prefecture ordinarily has the Aichi Department of the Environment 
perform the field validation of T’s factory. Because of the attention brought to this case, 
both the Department of the Environment and the Sewer Division each conducted a field 
validation of T’s factory and of the fields in Tahara. At those times, there was 
apparently no stench problem. 
When Aichi Prefecture confirmed the stench problem with the Agricultural 
Administration Division of the Tahara City Industry Promotion Department, they were 
told the following: "Because there are complaints about smell when the fertilizer is 
plowed into the field, at those times we will work with the Department of the 
Environment to respond,” and “The complaints about smell are not only about T’s 
fertilizer, but also about other fertilizer.”  Thus, while the city of Tahara understands 
that there are complaints, it also does not perceive this as a problem of inappropriate 
processing of industrial waste, and has instead asked the landowners and the farmers to 
fix the situation. 
According to the Aichi Department of the Environment, in 2012, T had 45 
negotiated sales, confirmed through receipts (Chunichi Shimbun, 2014a).  However, 
when the Aichi Sewer Division visited the company and checked the sales 
documentation, it was insufficient for them to confirm the sale of the entire 6,500 tons. 
Having noted this, there were no legal omissions on the part of customers who were the 
sources of the waste, since the manifests were in order and the inspections of T’s 
factory were performed. Although not a legal responsibility, Aichi’s examination of the 
Tahara fields determined that the stench was within the tolerable range; therefore, Aichi 
Prefecture believed there were no waste disposal problems related to the fertilizer that T 
produced and transported to the fields. Notwithstanding that all sales of the fertilizer 
could not be verified, this case was not determined to be one of inappropriate 
processing of waste. 
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2.5 Risk of toxic contamination 
In October 2014, a civic group study of the fertilizer T brought to the farmlands in 
Tahara found that it had more than 5 times the arsenic allowed by the Soil 
Contamination Countermeasures Act. However, Aichi Prefecture's analysis 
immediately after this finding revealed an arsenic level that met the standards. 
The origin of this arsenic, Aichi Prefecture says, is from termite repellent in the 
secondary materials (wood chips purchased by T from a vendor) that were mixed in 
when producing fertilizer from sewage sludge; however, The city of Toyohashi says the 
secondary materials were not construction timber waste which would be classified as 
industrial waste, so this could not have been the cause. Aichi Prefecture denies that the 
sewage sludge is the origin of the arsenic, while Toyohashi is of the opinion that the 
possibility cannot be denied. According to T’s fertilizer registration application in 2000, 
obtained by a newspaper (Chunichi Shimbun, 2014d), the materials T used for its 
sludge fermentation process to produce fertilizer consists of 50% wood chips, 45% 
sludge, and 5% organic residues. Toyohashi says that the 6,500 tons of fertilizer 
includes these wood chips. However, as described in section 3.2, T takes in sewage 
sludge and organic residues up to its full processing capacity, so to add in the same 
amount of wood chips should be physically impossible. The officer in charge at 
Toyohashi who inspected T's factory confirmed that he did not see much amount of 
timber waste in the fertilizer being processed.   
In 2004, T was cautioned by Shizuoka Prefecture because it dumped incompletely 
processed compost containing large wood chips, and was ordered to remove what they 
had dumped (Chunichi Shimbun, 2014b).  Therefore, Toyohashi assumes that T must 
be rather cautious about using timber waste.  In conclusion, it is very uncertain how 
much timber waste T is mixing into sewage sludge. 
According to the revision of the Fertilizer Control Law in 2000, fertilizer originating 
from sewage sludge is to be registered as ordinary fertilizer, which has encouraged 
composting. However, through this incident it is hoped that the risks of fertilizer 
composted from sewage sludge will be re-examined. 
3. EXAMINATION OF THE LEGAL ASPECTS OF THE CASE 
3.1 Verification about the material’s qualifications as waste 
In this section, an inspection is carried out to determine whether the fertilizer causing 
the stench complaints in Tahara qualified as a waste, referring to the “Guidelines for 
Administrative Sanctions” (Notice from the Secretariat of the Ministry of the 
Environment, Kanhaisanhatsu No. 1303299, March 29, 2013).  
First, according to the notice, “the material should be of a quality necessary to fulfill 
its intended use and not risk hindering the conservation of the living environment 
38 
 
through dispersal, spillage, or stench. *snip* If objective criteria exist, these apply.” 
Following these criteria, the city of Toyohashi determined that the fertilizer produced 
by T was not waste, because, objectively, it was an ordinary fertilizer registered (and 
renewed) with MAFF. Although there had, in fact, been complaints about the stench 
from the Tahara fields, officials from the Aichi Sewer Division and the Toyohashi 
Industrial Waste Management Division both said that, “Inspecting the site after 
receiving the NGO representative's open letter of inquiry, no unbearable stench was 
found.” They said that during the plowing of the fertilizer into the fields, there was a 
smell, but as long as the plowing is done quickly, the smell is temporary. Accordingly, 
Aichi Prefecture instructed the farmers to plow T’s fertilizer into the ground as soon as 
it was delivered. 
A second consideration is the conditions surrounding the discharge of the waste 
(fertilizer) at the source. Neither Aichi nor Toyohashi checked whether the waste 
(fertilizer) was intentionally produced based on demand. Although Toyohashi 
performed an inspection of T's factory, this does not imply that they also checked how 
the sludge and organic residues were transported, how the waste product (fertilizer) 
were managed before being transported from the factory of T, or how the products were 
applied to be sold. 
As to how these recycling transactions took place, neither Aichi Prefecture nor the 
city of Toyohashi answered the representative of NGO's questions regarding whether 
there is a market for such fertilizers, and whether there is sufficient demand for such 
fertilizers in Tahara, which will justify the corresponding supply. For example, 
according to Kamahara et al (2008), as a result of the composting of animal manure 
within its area and its use as fertilizer, the farmland in Toyohashi has excessively high 
levels of nitrogen. As such, since the enactment of the Regulation Regarding the 
Promotion of Suitability and Use of Manure Management in 1999, the legally required 
composting of manure should be sufficient to meet the demand for fertilizer in Aichi 
Prefecture farmlands, leaving hardly any additional need for fertilizers made from 
sewage sludge and food production waste. 
Related to demand, it is important to check whether the fertilizer produced by T is 
worth buying for Tahara farmers. When the Aichi Sewer Division checked T's 
documentation, such as fertilizer purchase contracts with Tahara farmers and receipts, it 
was insufficient to explain the revenues and expenditures related to the deliveries; in 
addition, there was insufficient data to verify whether all the fertilizer had definitely 
been sold. Because of this case, even though Aichi Prefecture said that, “individual 
farmers are not in the habit of doing transactions with receipts being issued each time”, 
the prefecture decided to “instruct the nine subcontractors in writing, including T, to 
ensure the quality of fertilizer and to record the delivery destination through appropriate 
contracts” (Chunichi Shimbun, 2014c).  Meanwhile, the city of Toyohashi said that “As 
to uncompensated transfers of goods to farmers, those are distributions of free samples. 
It would be preferable if they were cash transactions that could be verified from ledgers 
and contracts, but we can’t regulate companies’ sales activities.”  In sum, there is no 
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way to verify that there had always been cash transactions between T and the farmers 
and others, and that their transactions could objectively be considered as economically 
rational. However in any case, Aichi and Toyohashi have determined that the fertilizer 
produced by T is not considered “waste.” 
3.2 Fertilizer or waste?  
Considering all factors, it is unknown whether the 6,500 tons of fertilizer produced by T 
were all utilized by being “returned to the ground” at the Tahara farms. T’s daily 
fermentation process capacity is 40 tons, but in 2012 it took in 12,000 tons of waste 
(e.g., sewage sludge), which means that if there were 300 days of operation in 2012, it 
processed exactly 40 tons per day. This means it produced and shipped 21.6 tons of 
fertilizer every day, or more than two 10-ton dump trucks of fertilizer that were 
delivered to several Tahara farms every day.  Furthermore, there is no regulation setting 
a limit to the amount of fertilizer applied to unit area of farmland in Japan. Hence 
farmers can apply fertilizers as much as they wish, the farm ground is raised a few 
meters by fertilizer like Figure 4. 
In the past, MAFF opened a “Discussion Regarding How to Regulate Sludge 
derived Fertilizer” to inquire into the problem of sludge fertilizer overuse, which had 
increased in frequency in many regions. An appendix from a related report, entitled 
“Upper Limits for the Application of Sludge Fertilizers,” calculates the upper limit for 
the application of sludge fertilizer (containing supplementary materials) for raising 
crops to be 1.6 tons for every 10 ha (Ministry of Agriculture, Forestry and Fisheries 
Food Safety and Consumer Affairs Bureau, 2009). Assuming that application of 
fertilizer occurs three times per year, this equates to 5 tons per 10 ha, meaning that 13 
ha of farmland would be needed to use 6,500 tons of fertilizer. 
 
 
Figure 5.  A field tilled with T’s fertilizer 
(Photo: author) 
1m 
Figure 4. A field where T transported  
the fertilizer （Photo: author) 
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As mentioned above, Aichi Prefecture and the cities of Toyohashi and Tahara 
determined that the fertilizer produced by T and delivered to Tahara farmlands was not 
waste, the basis for that determination was that it met the criteria under the Fertilizer 
Control Law and was registered with MAFF. In response to the NGO representative’s 
questions, Toyohashi answered that “our response follows the guideline ‘On 
Determining What Qualifies as Waste’ in the ‘Guidance for Administrative 
Sanctions’”; however, given the inspection described in section 3.1, it is difficult to say 
that a comprehensive determination has been made, including the sales transaction 
results. Regardless, since the relevant municipal governments determined that it is not 
waste, this case becomes an adequate example of legal cyclical use of organic waste. 
4. DISCUSSION AND CONCLUSION 
Based on the factors above, this case is one of legally compliant recycling; however, is 
the composting of sewage sludge by T really an appropriate cyclical use? 
Aichi Prefecture and the cities of Toyohashi and Tahara state that they verified that 
the level of the fields had been raised by several tens of centimeters after the fertilizer 
was plowed in, they think that the 6,500 tons of sludge fertilizer produced by T has all 
been returned to the ground at the farms. However, author visited a farmland in the city 
of Tahara in January 2015, the surface level of the farmland raised up about one meter 
and it was still on the way of “landfill” (Figure 4). It is unclear whether this product 
was actually serving as fertilizer for agricultural production. As shown in Figure 4 and 
5, it is almost impossible to check that it was actually being used for agriculture on 
these fields. Even if it was being used on the land, the possibility of over-application is 
high.  It is doubtful that this case could be considered as appropriate cyclical use.  
The recycling of sewage sludge in this incident was not in violation of any law, but 
because of the resulting stench and lack of verification of its actual agricultural use, it is 
difficult to say that the processing was appropriate.  The fertilizer produced by T could 
be considered as  “fake recycling” or “fake fertilizer”. 
Currently, farmers in Japan are ageing, and the number wanting to stop farming and 
rent their land is expected to increase nation-wide. For example, the number of fields 
being left uncultivated is increasing; consequently, a future increase of cases where the 
“final disposal” takes place on farmland (e.g., “fake fertilizer”) can be expected. In this 
incident, to start with, the sewage sludge applied in Tahara was not from the Higashi-
Mikawa region, but rather was transported from elsewhere to Tahara for utilization. 
Because the Higashi-Mikawa region is rich in farmland, there is a high possibility that, 
as with this incident’s “fake fertilizer”, the region may become a one-sided receiver of 
such waste.  
For the Waste Disposal Law, the recycling of as much applicable waste as possible 
is an important goal. However, it is likely that the phenomenon of waste in evasion of 
the law is occurring because the goal only promotes recycling, without any assurance of 
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appropriate cyclical use.  
In this incident, Aichi Prefecture and others (the sources of the industrial waste and 
sludge) verified that their sewage sludge was composted (recycled), but there was no 
legal obligation to confirm that the recycled fertilizer product was used for agriculture. 
In any case, it would be difficult to check how the farmers finally made use of it; 
nevertheless, recycling should not be promoted haphazardly with the sole objective of 
recycling; that is, without setting up standards for appropriate cyclical use. In addition, 
even if the sources of the waste have no legal responsibility, they should respond with 
accountability to problems arising from the current lack of standards for appropriate 
cyclical use. 
Finally, we shall discuss the issue of determining what is appropriate regarding the 
treatment of organic waste for disposal. In Higashi-Mikawa region, a genuine 
application of compost from organic residue may be possible to some extent, because 
there are so many farming lands. However, the “fake fertilizer” in the case described 
above is not an adequate recycling of organic waste.  Is there any other appropriate 
recycling method? As mentioned already in section 2.1, Higashi-Mikawa region 
decided to recover heat by methane fermentation of organic waste.  Organic waste that 
has more than 80% of water is more suitable for methane fermentation, rather than 
incineration.  Utilization of sewage sludge for biogas production is one promising 
method for intermediate processing of future organic waste, although the problem of 
processing the residue after digestion remains.  The city of Toyohashi tries to recover 
heat by carbonization of digestive sludge from methane fermentation.  A biogas plant 
requires additional space in the existing sewage treatment plant, and that can be a 
problem in many cases.  However in the future, cases of bio-gasification being chosen 
as a method of organic waste disposal may increase in Japan. 
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